The effect of acoustic overexposure on the tonotopic organization of the nucleus magnocellularis.
We assessed the effect a sound-induced cochlear lesion had on the tonotopic organization of the nucleus magnocellularis (NM) immediately after acoustic overexposure and following a twelve day recovery period. The acoustic overexposure was a 0.9 kHz tone at 120 dB sound pressure level (SPL) for 48 h. Initially after the acoustic overexposure, the tonotopic organization of the NM was statistically different from that of age-matched controls. Specifically, it appeared that the center frequencies of units in the frequency region of the NM associated with the acoustic overexposure had higher center frequencies than their control counterparts. Following a twelve day recovery period, when threshold sensitivity and frequency selectivity were operating normally, the tonotopic organization of the NM was not statistically different from age-matched controls. We suggest that the sound-induced changes in the tonotopic organization of the NM reflect peripheral damage in the basilar papilla. It has been well documented that similar exposure paradigms produce a loss of short hair cells and a degeneration of the tectorial membrane in the region of the basilar membrane associated with the overexposure. We postulate that the loss of these structures alters the micromechanics and tuning of the basilar membrane which is reflected in the observed changes in NM tonotopy. Following the recovery period, when those structures destroyed by the overexposure had regenerated and basilar membrane micromechanics were operating normally, the tonotopic organization of the NM returned to normal.